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the  beginning  of  the  Chris¬ 
tian  Era.  They  were  brash 
and  warlike  when  their 
civilization  was  young. 
They  fought  each  other 
until,  in  the  9th  century, 
their  first  powerful  king 
forged  two  states — one 
around  the  tower  Mekong 
Delta,  one  farther  inland 
— into  a  single,  powerful 
kingdom,  Kambuja,  or 
Kambujadesa,  from  which 
we  get  the  Westernized 
form,  Cambodia. 

Yasovarman  I 


_ _ _  _ _  soon 

""  started  the  building  boom 

that  climaxed  in  the  architectural  splendor  of  Angkor  Wat  (City  Temple),  under 
construction  below.  Details  for  these  paintings  were  provided  by  Khmer  reliefs, 
similar  to  that  above,  that  cover  temple  walls. 

Yasovarman  founded  his  capital  in  889  near  the  northern  shore  of  Tonle  Sap 
(Sea  of  Sweet  Water)  and  called  it  Yasodharapura.  We  know  it  now  as  Angkor 
Thom  (Great  City). 
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t  TTENDED  BY  HIS  spearmen,  priests,  and  umbrella  bearers,  helmeted 
King  Yasovarman  I  selects  the  site  for  his  palace.  He  has  already  built 
w  ^  the  hilltop  shrine  on  which  he  stands,  and  has  cut  a  four-mile-long  irri¬ 
gation  reservoir  (background)  to  catch  and  store  the  life-giving  water  of  the 
monsoon  rains. 

His  successors  added  to  his  royal  city  until  they  constructed  a  Rome  for 
Southeast  Asia — Angkor,  deep-set  in  the  Cambodian  jungle.  Here  a  million 
people  worked,  played,  and  prayed  until  one  day  their  neighbors  swooped  down 
and  emptied  the  city  that  was  some  five  centuries  building. 

Then  for  400  years,  only  wild  beasts  lived  in  the  city  where  gold-ornamented 
carriages  wheeled  and  emperors  rode  elephants.  Bats  nested  among  the  stones 
of  once-holy  shrines.  Tree  roots  split  walls  and  roofs.  Snakes  coiled  where  royal 
ballets  performed.  The  jungle  choked  the  great  metropolis. 

A  century  ago  French  naturalist  Henri  Mouhot,  traveling  by  foot  and  canoe, 
came  upon  the  ruins  of  a  fabulous  “lost  city”  of  which  he  had  heard.  When  he 
asked  Cambodians  living  near  by  who  had  built  it,  the  awe-struck  rice  farmers 
answered;  “It  is  the  work  of  giants,”  or  “It  made  itself.”  Even  today  a  pilgrim 
will  tell  you:  “Only  the  gods  could  do  so  much.” 

A  century  of  work  pushed  away  the  jungle  and  the  veil  of  mystery.  We  now 
know  that  Angkor  was  the  capital  of  a  great  empire  which  dominated  much  of 
Southeast  Asia  for  six  centuries. 

Its  people  were  called  Khmers.  They  emerged  in  what  is  now  Cambodia  about 
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The  carvings  depict  kings  and 
priests  in  their  ceremonies,  as  well  as 
heavenly  dancers  treading  lotus  blos¬ 
soms.  More  revealing  are  the  scenes 
of  daily  life. 

Women  gossip  in  the  market  place 
piled  high  with  fruit  and  fish.  Men 
gamble  and  match  fighting  cocks.  The 
circus  below  was  painted  from  wall 
carvings  on  the  Bayon. 

Fishermen  lower  their  nets  to  the 
water.  Forest  campers  drop  a  pig  into 
a  cooking  pot.  Their  companions  boil 
rice  and  roast  fish  on  a  spit. 

Jayavarman  VII  was  the  last  of  the 
builder-kings.  After  his  reign,  old  age 
overtook  the  empire.  For  200  years 
nothing  of  importance  was  built.  The 
god-kings  lived  in  luxury  and  per¬ 
formed  their  sacred  duties,  but  their 
power  declined. 

While  the  stature  of  the  Khmers 
shrank,  that  of  their  neighbors — Thai, 
Annamese,  and  Lao — grew.  In  1431 
Thai  looted  the  city.  A  year  later  the 
Khmers  abandoned  Angkor. 

When  the  world-girdling  empires  of 
Europe  were  formed,  France  controlled 
Cambodia,  taking  over  the  area  in  the 
1860’s  and  naming  it  Indochina.  Japan 


War  II  the  French  returned,  but  soon 
left  for  good,  pushed  by  nationalist 
and  Communist  pressures.  Cambodia 
regained  its  independence  in  1949. 

Today  a  traveler  can  see  many  liv¬ 
ing  counterparts  of  the  reliefs  on  the 
walls  of  the  Bayon.  Female  descend¬ 
ants  of  the  Khmers  still  gossip  in  the 
market  place.  Men  fish  with  the  same 
circular  nets.  Oxcarts,  like  those  frozen 
in  stone,  lumber  along  bush  trails, 
their  wheels  screeching  on  dry  axles. 
Farmers  cut  weeds  with  knives  that 
match  the  weapons  of  the  soldiers 
parading  in  stone. 

Lands  which  Khmers  so  ingeniously 
irrigated  feel  the  weight  of  bulldozers 
and  concrete  mixers  as  old  reservoirs 
and  canals  are  reconstructed,  often 
with  United  States  aid. 

For  their  New  Year  celebration  in 
April,  Cambodians  return  to  the  old 
temples.  “As  I  stood  in  one  of  the  vast 
stone  structures,  watching  the  candle¬ 
bearing  pilgrims  and  listening  to  the 
distant  poom-poom  of  a  native  drum,” 
writes  W.  Robert  Moore  in  “Angkor, 
Jewel  of  the  Jungle,”  in  the  April, 
1960,  National  Geographic,  “I  could 
almost  forget  that  Angkor  had  ever 
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He  straightened  the 
Siem  Reap  River  and 
made  it  form  the  eastern 
moat  of  his  capital.  He 
dug  canals  to  hem  the 
city’s  other  sides.  Within 
the  six-square-mile  area 
he  had  laid  out,  Yaso- 
varman  built  hundreds 
of  pools. 

Kambuja  is  a  land  of 
seasonal  rains  and  dry 
spells  that  last  for  months. 

Each  new  king  added 
new  links  to  rivers,  reser¬ 
voirs  and  temple  moats 
until  a  vast  and  complex 
water  system  nourished 
a  great  rice-based  civili¬ 
zation. 

Some  of  their  canals, 
which  also  served  as 
roads,  ran  arrow-straight 
for  40  miles.  With  this 
remarkable  irrigation 
system,  they  could  har¬ 
vest  two  and  sometimes 
three  crops  a  year. 

Most  of  the  Khmer 
rulers  were  Hindus.  They 
considered  themselves 
partners  with  the  Hindu  deities  and 
identified  themselves  as  god-kings. 

The  temples  they  built  were  moun¬ 
tains  of  stone.  For  according  to  Khmer 
symbolism,  the  temple  was  a  mountain 
— a  replica  of  the  mythological  Mount 
Meru  where  the  Hindu  gods  lived. 
Angkor  Wat,  the  masterpiece  of  the 
Khmer  capital,  was  designed  as  a 
house  for  the  gods  and  a  funerary 
temple  for  the  king’s  ashes. 

The  greatest  builder  of  all  was  Jaya- 
varman  VII  who  ruled  Angkor  when 
Richard  the  Lionheart  ruled  England. 
He  ousted  invading  Chams,  whose 
kingdom,  Champa,  occupied  part  of 
present  Viet  Nam,  and  whose  fleets 
had  sailed  up  the  Mekong  and  pillaged 
the  Khmer  capital.  King  Jayavarman 
expanded  the  Khmer  Empire  to  its 
farthest  reaches,  including  parts  of 
Malaya,  Thailand,  Laos,  and  North 
and  South  Viet  Nam. 


Unlike  most  of  his  predecessors,  he 
was  a  Buddhist.  He  scattered  faces  of 
Buddha,  like  the  one  on  the  cover,  on 
towers  and  gateways  throughout  the 
capital.  But  mindful  of  his  god-king 
heritage,  he  mixed  his  own  features 
with  those  of  the  holy  one.  The  artist 
above  sculpts  his  monarch  wearing  the 
same  slight  smile  as  the  figure  on  the 
tower  behind. 

Jayavarman  reconstructed  the  cap¬ 
ital,  replacing  wooden  walls  with  thick 
stone.  Living  well  into  his  90’s,  he 
built  102  hospitals  plus  many  shrines, 
temples,  and  monasteries.  He  laid 
roads  and  magnified  outlying  cities. 

His  greatest  accomplishment  was 
the  Bayon,  a  temple  second  in  size 
only  to  Angkor  Wat.  From  the  reliefs 
carved  on  its  walls — warm,  intimate 
glimpses  of  life  in  Kambuja — we  have 
been  able  to  piece  together  much 
about  the  Khmers. 
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constitution  and  possible  splitting,  be¬ 
came  known.  It  is  believed  that  the 
sun  is  a  huge  atomic  furnace,  operat¬ 
ing  by  fusion,  the  process  of  the 
H-bomb.  To  a  layman’s  eye,  the 
process  is  as  complicated  as  the  sun 
is  hot.  Reduced  to  its  simplest  terms, 
it  works  like  this:  In  the  violent  heat 
and  light  of  the  sun,  atoms  of  hy¬ 
drogen  are  constantly  changed  into 
atoms  of  helium.  When  four  hydrogen 
atoms  combine,  they  produce  one 
helium  atom  and  a  little  left  over.  This 
leftover  matter,  about  1  per  cent  of 
the  original  total,  is  changed  into  light 
and  heat.  It  is  estimated  that  this 
process  eats  up  the  sun’s  matter  at  a 
rate  of  four  million  tons  a  second. 

So  when  will  the  sun  “go  out,’’  and 
with  it  all  life  in  the  solar  system? 
Don’t  worry  about  it,  there’s  enough 
material  there  to  keep  it  burning  at  its 
present  rate  for  some  35  billion  years. 

Light  produced  in  the  atomic  reac¬ 
tion  speeds  across  the  93  million  miles 
from  the  sun  to  earth  at  186,284  miles 
a  second,  reaching  Earth  eight  minutes 
after  it  was  made.  It  is  in  the  shape  of 
ultra-tiny  particles  called  photons, 
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which  vibrate  as  they  rush  toward 
Earth.  As  you  read  this  page,  photons 
from  the  sun,  or  from  an  electric  or 
other  lamp,  are  falling  on  it.  The  black 
ink  of  the  letters  absorbs  most  of  the 
photons  that  strike,  changing  their 
energy  into  heat.  The  white  paper  re¬ 
flects  the  photons,  some  of  which 
enter  your  eye,  are  focused  by  its  lens, 
and  fall  on  nerve  endings  that  trans¬ 
mit  the  pattern  of  light  and  dark  to 
the  brain.  (New  uses  of  the  photons' 
energy  are  described  on  page  359.) 

So  the  sun,  which  appears  to  the 
naked  eye  (never  look  at  it  except 
through  a  cloud  layer,  a  piece  of 
smoked  glass,  or  at  dawn  and  sunset) 
to  be  a  calm  disk,  is  really  a  seething 
caldron,  throwing  out  the  light  and 
heat  we  live  by.  From  the  great  boil¬ 
ing  tumult  of  the  sun,  immense  stream¬ 
ers  of  burning  gas,  called  prominences, 
spurt  up  occasionally  at  speeds  up  to 
250  miles  per  second.  They  commonly 
reach  heights  of  250,000  miles.  The 
photograph  below  shows  one  of  these 
gas  jets,  photographed  during  an 
eclipse.  The  tiny  round  dot  represents 
Earth  on  the  same  scale.  F.S. 
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The  Solar  System,  No.  1  1 

THE  SUN 


Bigger,  brighter,  hotter,  and 

busier  than  is  easily  understand¬ 
able,  our  sun  by  its  weight  holds  the 
solar  system  together,  by  its  heat  sup¬ 
ports  all  life  we  know,  and  by  burning 
produces  all  energy  on  Earth. 

The  sun  is  a  star — and  not  a  very 
big  one  as  stars  go.  Yet  it  is  865,000 
miles  across — 109  times  the  diameter 
of  Earth.  Its  volume  is  fantastic;  337,- 
000  million  million  cubic  miles.  Earth 
would  fit  into  it  1,306,000  times. 

The  sun  is  so  bright  that  an  arc 
light  such  as  is  used  in  professional 
movie  projectors  would  appear  black 
against  it.  From  measurements  of  the 
light  falling  on  Earth,  corrected  to 
allow  for  that  lost  in  our  atmosphere, 
and  remembering  that  Earth  occupies 
only  a  tiny  spot  in  the  space  around 
the  sun,  scientists  have  worked  out 
that  each  square  inch  of  the  sun’s  sur¬ 
face  produces  some  1,500,000  candle- 
power  constantly.  When  you  think  of 
the  number  of  square  inches  on  this 
huge  globe,  the  total  energy  output  is 
almost  incomprehensible.  And  there 
is  additional  output  that  is  not  in  the 
spectrum  of  visible  light. 

What  is  this  mighty  furnace  made 
of  and  how  is  it  fueled?  The  elements 
of  the  sun  are  the  same  elements  we 
find  on  Earth,  but  under  stresses  of 
pressure  and  heat  that  are  completely 
beyond  any  man-made  power,  includ¬ 
ing  that  of  the  H-bomb.  The  best 
reading  for  the  sun  indicates  a  surface 
temperature  of  11,000°  Fahrenheit. 


But  the  heat  increases  rapidly  toward 
the  center  where  calculations  indicate 
it  must  reach  35  million  degrees.  Under 
these  conditions,  our  Earthly  vocabu¬ 
lary  is  close  to  useless  to  describe  the 
state  of  things. 

At  such  temperatures,  all  elements 
should  be  vaporized  into  gas.  So  they 
are,  but  because  of  the  size  and  im¬ 
mense  gravity  of  the  sun,  these  gases 
are  compressed  into  something  denser 
than  the  heaviest  metals  we  know. 

Away  from  the  center,  the  sun’s 
gases  thin  out  in  layers,  until  the  last 
layer,  the  corona,  stretches  out  around 
the  sun  at  least  a  distance  equal  to  the 
solar  diameter  and  sometimes,  in  jets, 
10  times  as  far.  This  immense  halo  of 
pearly  light  can  be  seen  only  during  a 
total  eclipse  (photograph  above)  be¬ 
cause  the  sun’s  brightness  outshines  it 
so  greatly.  We  know  relatively  little 
about  the  corona,  since  until  recently 
it  was  possible  to  observe  it  only  dur¬ 
ing  these  few  minutes  each  year  when 
the  moon  was  directly  in  front  of  the 
sun.  Refined  viewing  techniques,  how¬ 
ever,  now  make  it  possible  to  study 
the  corona — or  at  least  the  part  closest 
to  the  sun — without  waiting  for  an 
eclipse.  Unlike  the  gaseous  atmosphere 
between  corona  and  the  surface  of  the 
sun,  the  corona  is  extremely  thin — 
with  much  less  matter  in  it  than  the 
best  Earth-made  vacuum.  Comets  whirl 
through  it  without  being  affected. 

How  the  sun  gets  its  power  baffled 
men  until  the  secrets  of  the  atom,  its 
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land  188;  Wales  171;  Washington  state  315; 
Yugoslavia  75 

Markets  Athens,  Greece  78;  Biskra,  Africa  119; 
Burma  18;  Delhi,  India  50,  Chandni  Chauk 
51,  54-55;  Katmandu,  Nepal  268;  Port-au- 
Prince,  Haiti  37,  39;  St.  V6ran,  France  164; 
Verneuil,  France  233;  York,  Pa.  28 
Mars  126-127 

Maryland  24  See  also  Chesapeake  Bay 
Medicine  212-213;  apothecary  shop  328;  Belgian 
Congo  301 
Mercury  79 
Meteors  344-345 
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Aborigines  277-281 

Aftrica  game  346-347,  girl  169,  independence  178- 
180  See  also  Algeria;  Belgian  Congo;  Egypt; 
Sahara;  Soudanese  Republic;  Tuaregs 
Agriculture  California  93,  143-144;  Chile  219; 
erosion  90-91;  France  28,  Normandy  231- 
232;  frontier  farmer  326-329;  Germany  16; 
Haiti  37,  38, 39;  Hawaii  36;  hybrid  com  297; 
Mexico  125;  Netherlands  215,  216;  New 
Jersey  243;  New  York  83-84;  Pakistan  183- 
184;  Pennsylvania  28;  rice  70-72;  Scandi¬ 
navia  255,  256;  Viet  Nam  141;  Washington 
State  317;  Yugoslavia  75-76 
Alaska  Seward  66-67 
Algeria  118-119 

Animals  antelope  200;  armadillo  116;  banding 
198-200;  bears  67,  198;  buffalo  21;  bull  54, 
124;  bullock  52,  263,  264;  camel  25,  182; 
cattle  36,  135,  231,  348;  deer  20;  dogs  170, 
dingos  278,  280,  dog  team  298;  elephant  185, 
346;  eyes  138,  139;  giraffes  347;  goats  165; 
horses  218,  316,  326,  mustangs  30-31,  Nor¬ 
wegian  Dun  255,  pony  210,  211;  impala  346; 
kangaroo  278;  lemmings  234-235;  monkey 
107;  otter  128;  oxen  183.  326;  porpoises 
260-261;  prairie  dog  174-175;  seal,  mummi¬ 
fied  336;  sheep  67,  170;  walrus  128,  129; 
whales  299;  wildebeest  348;  yak  111,  268 
Antarctica  157-161,  334-336 
Archeology  Angkor  322,  349-353;  Egypt  154- 
156;  Etruscans  226-228;  Greece  78;  Jamaica 
206-209;  Maya  calendar  239 
Architecture  Caracas  135;  gargoyles  190-192; 
Mexico  122,  123;  modem  325,  330-331;  San¬ 
tiago,  Chile  220  See  also  Castles;  Dwellings; 
Religious  shrines 
Arctic  130-132 

Argentina  152-153;  waterfall  282 
Asia  See  Burma;  Cambodia:  China-lndia:  Hong 
Kong;  India;  Japan;  Laos;  Nepal;  Pakistan; 
Viet  Nam 
Asteroids  176-177 

Astronomy  astronomers’  clubs  248  See  also  As¬ 
teroids;  Calendars;  Comets;  Earth;  Jupiter; 
Mars;  Mercury;  Meteors;  Moon;  Neptune; 
Pluto;  Saturn;  Solar  energy;  Sun;  Uranus; 
Venus 

Atomic  energy  84 
Australia  277-281 

Aviation  Antarctica  335-336;  Ice  Patrol  planes 
312;  jet  planes  144 

Award  Geographic  School  Bulletins  17 
Azores  340 
Balloons  166-168 
Beach  ero8ion320-321 
Belgian  Congo  301-305 
Bell,  Alexander  Graham  114-115 
Birds  banding  199-200;  ducklings  84;  geese  199; 
oriole  199;  owl  129;  penguins  161;  whooping 
cranes  246-247 

Boats  and  ships  Calypso  341-343;  canoes  270- 
271,  273;  Coast  Guard  Ice  Patrol  310-312; 
“diving  saucer”  343;  dugout  9, 283, 304;  fish¬ 
ing  boats  284;  hydrofoils  1 14- 1 15;  junks  145, 
324;  Navy  landing  craft  132;  ocean  liner  34; 
outboard  299;  pirogues  252;  raft  108;  Ranger 


63;  Rangoon  18;  rowboat  333;  sailboats  315; 
schooners  97;  Sea  Diver  II 207-208;  shipyard 
74, 76;  skipjacks  97 
Boy  Scouts  162-163 

Brazil  Brasilia  325, 330-331;  insects  10-1 1;  water¬ 
fall  282 

British  Commonwealth  See  Australia;  Can¬ 
ada;  Hong  Kong;  India;  Pakistan;  Scotland; 
Wales 

Brown,  John  22-23 
Burma  Rangoon  13,  18-19 
Calendars  238-239 

California  San  Francisco  Bay  274-276;  Salton 
Sea  142  144 

Cambodia  Angkor  322,  349-353 
Canada  130-131;  Alexandra  Falls  283;  Churchill 
298-300;  Newfoundland  188-189 
Canals  California  142-144;  Netherlands  214,  215 
Caribbean  See  Hispaniola;  Jamaica 
Castles  Austria  58;  Germany  16;  Scotland  42- 
43;  Sweden  254 

Caves  Carlsbad  Caverns  258-259 
Census  145-149 
Chesapeake  Bay  97-101 
Children  Africa  241;  Asia  322-324;  Brazil  116; 
Burma  13;  Chile  217;  Germany  17;  India 
263,  264;  Japan  289,  293;  Lapland  80;  Nor¬ 
way  257;  Pestalozzi  Children’s  Village  102- 
103;  U.S.  62;  U.S.S.R.  1-5;  Venezuela  133, 
137;  Wales  171;  Yugoslavia  77 
Chile  217-221 

China-lndia  boundary  dispute  109-112 
Christmas  Japan  292-293;  U.S.S.R.  69 
Cities,  Twin  26-29 

Civil  War  270-273;  Harpers  Ferry  22-24  See  also 
Lincoln,  Abraham 

Clothing  Algeria  118,  120;  Chile  217;  France, 
Arles  27;  Pakistan  181;  Scotland  43;  Tibet 
265;  Venezuela  137;  Wales  171 
Comets  306-307 

Computers  80-81;  Univac  148,  149 
Conservation  beaches  320-321;  Netherlands 
214-216;  strip-mined  land  332-333;  United 
States  93;  whooping  crane  246-247 
Crafts  aborigine  280,  281;  Eskimo  128-129;  sil- 
verwork  54 

Dams  85,  92-93;  Aswan  154,  156;  Bhakra  262; 

Grand  Coulee  315;  Netherlands  215,  216 
Dances  Australia  281;  Chinese  lion  163;  France, 
Arles  26;  Scotland  43 
Delaware  See  Chesapeake  Bay 
Deserts  Antarctica  334-336;  Sahara  25,  32-33 
DEW  line  132 
Diving  207-208 
Dominican  Republic  40-41 
Dwellings  aborigine  280;  Belgian  Congo  304; 
chalet  288;  Delhi  52;  France  165;  Germany 
16;  Mount  Vernon  222-223;  pioneer  houses 
326,  327;  U.S.S.R.  3,  5  See  also  Architecture; 
Castles 

Earth  56-57.  population  151 
Education  Anglo-American  school,  Moscow  68- 
69;  Burma  13;  Chile  221;  Finland  80;  India 
264;  New  Jersey  244;  Pestalozzi  Children’s 
Village  102-103;  U.S.S.R.  4-5;  Yugoslavia  77 
Egypt  154-156 
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Harnessing  the  Sunlight 


FOR  CENTURIES,  man  has  sought  to  unlock  the  energy  in  a  shaft  of  sunlight. 
He  usually  must  take  his  solar  energy  secondhand.  The  fuels  he  burns — coal, 
oil,  and  natural  gas — all  began  as  plants.  They  converted  and  stored  sunlight 
and  then  were  fossilized  into  their  present  form.  Sun’s  strength,  filtered  through 
plants  and  animals,  makes  man’s  food. 

But  plants  are  inefficient  users  of  sunlight.  What  scientists  seek,  and  are  find¬ 
ing,  are  ways  to  reap  this  golden  harvest  firsthand.  It  should  be  a  bumper  crop. 
The  sunlight  striking  a  100- 
square-mile  section  of  Arizona 
desert,  if  completely  used,  would 
be  enough  to  power  all  the  in¬ 
dustry  in  the  United  States. 

One  way  to  use  sunlight  is  to 
concentrate  the  rays.  The  United 
States  Army,  for  example,  oper¬ 
ates  a  solar  furnace  in  Massa¬ 
chusetts  in  which  mirrors  focus 
sunrays  to  a  point  hot  enough 
to  burn  a  hole  through  a  steel 
beam.  In  fuel-poor  India,  the 
government  has  developed  a  solar 
cooker  that  can  bring  a  stew  to 
a  boil  in  10  minutes  (see  next 
page). 

Another  way  to  harness  Old 
Sol  is  to  collect  its  warmth.  In 
a  suburb  of  Washington,  D.  C., 

Harry  E.  Thomason  has  joined 
a  growing  number  of  experi¬ 
menters  adapting  solar  energy  to 
everyday  living.  In  his  solar 
house  (right),  Mr.  Thomason 
installed  “heat  traps”  across  half 
his  roof  and  rear  wall.  Water 
fiows  across  metal  sheeting  just 
beneath  the  glass  panes,  absorbs 
the  sun’s  heat  and  carries  it  to 
a  storage  unit.  Air  blown  over 

the  stored  heat  warms  the  house.  «„«,n.ton  ,o,t 

So  well  did  the  system  work  last 

winter  that  there  was  hot  water  left  over  to  fill  the  wading  pool  for  a  dip. 

In  Albuquerque,  New  Mexico,  a  solar-heated  office  building  has  been  in  suc¬ 
cessful  operation  since  early  1956.  In  Israel,  several  new  apartment  houses  are 
heated  by  sun-power.  In  Japan,  a  recent  count  showed  200,000  solar  water  heaters 
helping  solve  that  country’s  chronic  fuel  shortage. 

Sunlight  can  be  converted  directly  into  electricity.  Solar  cells,  like  those  in 
photographic  light  meters,  now  help  carry  telephone  messages,  power  clocks, 
automatically  set  the  lens  opening  on  movie  cameras — even  push  lawn  mowers 
and  operate  highway  blinkers  and  harbor  navigation  lights.  Even  more  important, 
they  furnish  a  lightweight  power  source  for  satellites  far  out  m  space.  Vanguard  I 
is  still  sending  solar-cell  radio  signals  to  Earth  after  two  years  aloft.  A.P.M. 
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Mexico  121-I2S;  Volcanoes  337,  338 
Mines  and  minerals  Belgian  Congo  303,  305; 
Chile  220-221;  Mexico  125;  Newfoundland 
189;  strip  mines  332-333;  uranium  130;  Vene¬ 
zuela  136;  Wales  172;  Yugoslavia  76 
Monorails  294-295 

Monuments  and  memorials  See  Statues 
Moon  6-7 

Mountains  Alps,  Europe  103,  164;  Cascade 
Range,  Wash.  315;  Himalayas,  Asia  110-112, 
266,  268;  Karakorams,  Pakistan  240;  Mount 
Cannon,  Mont.  21;  Mount  Rainier,  Wash. 
314,  316;  Nepal  266  See  also  Volcanoes 
National  Geographic  Society  20,  46;  Austra¬ 
lian  expedition  278;  balloon  sponsors  168; 
Carlsbad  Caverns  259;  Editor  322,  324;  Ex¬ 
plorers  Hall  65;  grizzly  bear  study  198;  Mexi¬ 
can  expedition  239;  Port  Royal  expedition 
206-207;  School  Bulletins  17,  89;  scientists 
225;  Vice  President  335 
National  monuments  Harpers  Ferry  22-24 
National  parks,  U.S.  20-21;  Carlsbad  Caverns 
259;  historian  272;  Olympic  National  Park 
321;  Yosemite  National  Park  197,  282 
Nepal  265-269 
Neptune  249 

Netherlands  206,  214-216 
New  Jersey  242-245 
New  Mexico  Carlsbad  Caverns  258-259 
New  York  Long  Island  82-84;  Cooperstown 
Farmers’  Museum  326-329 
Newfoundland  188-189 
Normandy  241-244 
Norway  See  Scandinavia 
Oceans  Atlantic  Ocean,  International  Ice  Patrol 
310-312;  currents  225;  fresh  water  from  95 
Oil  Chile  221;  Venezuela  134,  135 
Paintings  Etruscans  226,  228;  Iroquois  194; 
lemming  234;  Lincoln,  Abraham  204;  New 
Orleans  64;  pifton  225;  Ranger  63;  slime 
molds  318,  319;  Washington,  George  63 
Pakistan  181-185 

Pennsylvania  Pittsburgh  44-45;  York  26,  27-29 
Pestalozzi,  Johann  Heinrich  102-103 
Philippines  162-163;  Pagsanjan  Gorge  283 
Photography  Brady,  Mathew  203 
Plants  pollination  296-297;  slime  molds  318-319 
See  also  Agriculture 
Pluto  249 

Pony  Express  210-21 1 
Population  See  Earth;  United  States 
Rain  making  87,  96 

Religious  shrines  Angkor  Wat,  Cambodia  322, 
349-353;  cathedral,  Bolivar,  Venezuela  136; 
cathedral,  Moscow  1,  2;  cathedral.  Port-au- 
Prince,  Haiti  39;  cathedral,  Rouen,  France 
232;  chapel,  Brasilia,  Brazil  330;  Mont  St.  Mi¬ 
chel,  France  233-234;  Royal  Temple,  Thailand 
323;  temple,  Buddhist  245;  temple,  Burma 
19;  temples,  Egypt  154-155,  156;  temple, 
Kyoto,  Japan  291;  temple,  Katmandu,  Nepaf 
267 

Reptiles  eyes  138,  139 

Research  instruments  balloons  167,  168; 

rocket  300;  telescopes  248 
Rice  70-72 

Rivers  Colorado  142-143;  Danube  56-60;  floods 
91;  Lulua  River,  Belgian  Congo  304;  Nile, 


Egypt  154,  156;  pollution  94;  Potomac,  Md.- 
Va.  24;  Rapidan,  Va.  270-273;  Rappahan¬ 
nock,  Va.  270,  273;  Shenandoah,  Va.  24 
Rockets  314-315;  Aerobee-Hi  300 
Sahara  25,  32-33 
Saturn  224 
Scandinavia  253-257 

Science  See  Antarctica;  Astronomy;  Atomic 
energy;  Balloons;  Humboldt,  Alexander  von; 
Hydrologic  cycle;  Rain  making;  Snow 
Scotland  42-43 

Sculpture  Eskimo  128-129  See  also  Statues 

Snow  186-187 

Solar  energy  359-360 

Solar  system  See  Astronomy 

Soudanese  Republic  Timbuktu  241,  250-252 

South  Pole  159 

Sports  canoeing  270-273;  cricket  323;  gillidanda, 
India  263;  Hawaii  34;  Ladakh  109;  Mexico 
124;  polo  240;  skiing  257;  Yugoslavia  76 
Statues  Etruscan  227;  Pony  Express  rider  211; 

Rameses  II  154;  Lincoln,  Abraham  193 
Sun  354-355 

Superstitions  212-213;  aborigine,  Australia  280- 
281;  Belgian  Congo  301 
Sweden  See  Scandinavia 
Switzerland  Pestalozzi  Children’s  Village  102- 
103 

Transportation  bicycles  53;  cable  car,  Bergen, 
Norway  256;  Great  Northern  Railway,  Wash. 
316;  Highways,  U.  S.  194-197;  Monorails 
294-295;  motor  scooters  153,  291;  Pony  Ex¬ 
press  210-211  See  also  Animals;  Boats  and 
ships 

Trees  apple  231;  date  33,  93;  piflon  225;  sequoia 
20 

Tuaregs  120 

Union  of  Soviet  Socialist  Republics  1-5, 
Anglo-American  school,  Moscow  68-69 
Unit^  Arab  Republic  See  Egypt 
United  Nations  Educational,  l^ientific,  and 
Cultural  Organization  155 
United  States  parks  20-21;  population  150-151; 
West  (region)  30-31  See  also  Alaska;  Califor¬ 
nia;  Chesapeake  Bay;  Flag;  Hawaii;  History, 
American;  Louisiana;  National  parks;  New 
York;  Pennsylvania;  Virginia;  Washington 
state;  West  Virginia 

U.S.  Naval  Academy  Midshipmen  101 
Uranus  249 
Venezuela  133-137 
Venus  104-105 
Viet  Nam  Dong  Hai  140-141 
Virginia  Mount  Vernon  222-223;  Rapidan  River 
270-273  See  also  Chesapeake  Bay 
Volcanoes  337-340;  Hawaii  35;  Africa,  Ngoron- 
gor  Crater  348 

Vosburgh,  Frederick  G.  334-336 
Wales  170-173 

Washington,  George  62,  63,  239;  Mount  Ver¬ 
non  222-223 

Washington  (state)  313-317 
Water  85-96 
Waterfalls  282-283 

Weapons  boomerang  277,  278;  spears  278 
Weather  windchill  299 
West  Virginia  Harpers  Ferry  22-24 
Yugoslavia  73-77;  Sarajevo  73,  74 
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Beautiful,  informative  volumes  for  home,  library,  classroom  .  .  . 

National  Geographic  Books 

Q  AMERICA’S  WONDERLANDS,  THE  NATIONAL  PARKS  captures  the  incredible 
beauty  and  variety  of  all  82  scenic  National  Park  areas.  512  pages,  390  natural-color  illus¬ 
trations.  10-color  map  inserted.  This  book  will  save  you  many  times  its  cost  in  vacation 
guidance.  $9.95 

Q  INDIANS  OF  THE  AMERICAS  brings  [J  THE  WORLD  IN  YOUR  GARDEN  spins 
you  the  color  and  excitement  of  aboriginal  delightful  tales  of  strange  trails  that  brought 

America.  432  pages.  Magnificently  color-  plants  to  your  garden  . . .  vegetables,  flow- 

illustrated.  $7.50  ers,  fruits.  232  pages.  $6.50 

I  I  THE  BOOK  OF  DOGS  contains  127  illus-  Q  THE  BOOK  OF  FISHES  explores  an  eerie 
trated  breed  biographies  and  a  chapter  on  underwater  realm  .  .  .  from  plankton  to 

choosing,  caring  for,  and  training  your  dog.  huge  devil-fish.  340  pages  identify  236 

432  pages.  $8.50  species  of  game  and  food  fishes.  $7.00 

Q  EVERYDAY  LIFE  IN  AN¬ 
CIENT  TIMES  echoes  the  sounds 
and  sights  of  four  great  civiliza¬ 
tions  .  .  .  Mesopotamia,  Egypt, 

Greece,  and  Rome.  These  356 
pages  of  color  illustrations  and 
vivid  text  bring  ancient  days  to 
life  in  your  classroom.  $6.00 
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Reaching  for  the  sun- 

New  United  States  weather 
satellite.  Tiros  I,  above,  uses 
more  than  9,000  solar  cells  to 
generate  electricity  to  radio 
back  to  Earth  pictures  from  its 
television  cameras.  At  right, 

Indian  girl  fries  a  pancake,  or 
chapatti,  on  a  solar  cooker, 
using  fuel  that  originates  93 
million  miles  away. 
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